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Casing string repair process - Involves selecting -natenal for 
i^^i with modulus if elasticity deteqnined from specified 
expression 
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■n« piDcess involves selecting a cylindnral neck (1) of cata«>J»«> 
oSSSw length of which is peater than the intetnal dia. (2) of 
SSwfflrferi^-UelengtKoftheneckisgieaterthanthe 

of AediS. TTie neck is deformed tiansyeriely aU along .ts 

^Uand set in the damage zone by catches. The matoial of the neck 
SSddte of elSrE-1.4P/(h/R) 1 1/5, whe« P ^ the con^ 

SLuie of the neck on the walls of ^J^^^«^^,t^o 
i^^ckness; and R is the internal radius of the wall of the casing 

?^Lk (1) is fed to the input of the mandrel (2) aftffhavii^ 
hed on the motor to impart totation to the roller yu a mecK 

X rollen grip the neck and pjJl it 
u.e neck moves atong the internal surface, the tadial toad on tt 



H(l-Cl) 



incnases. due to the reduction in its dia. The shaping rod (3) 
SSStts the tadial stress on the neck. «.«ngtossof stability so 

that it can be brought to the conect siK and djape. 

UsWaDVANTAGE - For repairing damaged and defective sectors of 

walls of casing strings. More uniform pressure on nect 
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(54) CnOCOB PEMOHTA OBCA^HblX KO- 

/lOHH 

(57) Idcno/ibaoBaHMe: peMOHT ynacTKOB c ohs- 
rdMH pa3pyuieHM5i m Ae4>eKTaMi4 b creHKax o6- 
caAHUx Ko/iOHH. CyiUHOCTb M3o6peTeHHfl: 
noA6iipaKDT UMyiHHAPHMecKuA narpyOoK pac- 
MBTHoro nepHMerpa. A/i^Hd Korbporo 6o/ibUje 



BHyrpeHHero At^aMerpa 2 pcMOHTHpyeMoro 
ynacTKa o6caAHOf) ko/iohhu, a A^MHa narpyO- 
Ka 6o/ibuje a/imhu HHrepBana noBpe)t(AeHM5i. 
ripoMdBOAflT nonepeMHyto Ae<t>opMauiiK) nai- 
py6Ka no Bceft a/ihhc ao norepn ycToP^HMBO- 
CTM. 4>MKcauMK) ero b stom nonoMeHnn, cnycK 
B CKBa)KMHy M ycTaHOBKy B aoHB noBpexAe- 
HMn nyreM ^mkcbtopob. flpM 3tom Marepna/t 
narpySxa Bbi6MpaK)T no MOAy^K) ynpyrocTM - 
E. KOTopuif) onpeAB/tflioT m3 cooTHOUJeHiifl: 
1 4 P 

E« — • — 777- . TAB P - KOHTaKTHoe Aas/ieHMe 
(h/R)^^ 

narpyOKa Ha creHKH o6caAHoA ko/iohhu; h - 
TO/iiAHHa CTCHKM narpyOKB; R - pdA^yc SHyr- 
penned ctbhkm o6caAHOA ko/iohhw. 4 n/i. 
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M3o6peTeHMe othocmtcw k TexHO/ioruM 5wTb ncno/ibaoeaHa BucoKOKaHecTeeHHafl aa- 

peMOHTHux pa6oT B He(t>feAo6biBaioiueA npo- Ka/ieHHan cra/ib. CTeK/ionnacTHK m Apyrue Ma- 

MbituneHMOCTM. a MMCHHO. K cnocoGdM /1MKBM- repvianbi, xapaKrepHayioiMiie tcm* mto 

aauMM ynacTKOB c oMaraMM paapyiueHMsi m HanpflxeHUfl, BoaHMKaiomtie b hmx noc/ie no- 

Ae<t>eKTaMii b creHKax oOcaAHux kohohh. 5 repM ycTo^MMBOCTn. He npeBbiiuaiOT npeAenoa 

Ue/ib ii3o6peTeHMfl - noBbiiueHMe 3()><t>eK- * TexyMecTM AaHHux MaiepnayiOB, i.e. coot- 

TMBHOCTM pcMOHTHUx pa6oT M o6ecneMeHMe BetcTByjOTynpyrMM Ae<t)opMauMflM aTuxMaie- 

paBHOMepHoro npMxarvifl narpyGxa no Bce^ pMa/iOB. 

ero AHMHe k o6caAHOft xo/iOHHe npM ynpotue- 3aTeM npoHaaoAnT nonepeMHyio Ae(t>op- 

HHM npouecca ycraHOBKM narpyOKa 3d cmct ^0 mbumio narpyGKa no sce^ A^tiHe ao norept^ 

MCK/1K)MeHM51 AOnO/IHMTe/lbHOrO B03AeACTBMfl yCTOCtMMBOCTM li (f^l^KCaUlIK) CfO B 3T0M COCTO* 

Ha Hero. RHHM. J^iifl 3Toro naTpy6oK 1 nOAator Ha bxoa 
Ha <|»iir. 1 M3o6pa;KeHo ycTpb^^CTBO A/in onpaaxM 2 npoTRriiBaioiuero ycrpoACTBa c 
npMBeAeHMfl naTpyOica b cocronHMe norepn npeABapure/ibHO.BK/ifOHeHHbiM ABdrare/ieM 6, 
ycT0flMiiB0CTM:Ha<^Mr.2-rce4eHMeA-AHa<t)Hr. 15 nepeAaioiUHM BpatueHne na po/imkm 4 c no- 
li Ha 4>Mr. 3 - ceMeHiie 5-5 Ha'^Hr. 1; Ha <t>Mr. . Hoiubio MexBHMHecKoro npnaoAa 5. Po/imkh 4 
4* naTpy6oK,3a(t>MKCMpoBaHHbi(^BcocT05iHHM aaxaaTbtsaioT narpyGoK m npoTnrMBaiOT ero 
norepH ycTOflMMBocTH. BHyTpbKOHMMecKoAonpaBKM2ycTpoAcTBa.no 
. ycrpoACTBO A>in npHBeAGHMfl naTpy6Kd 1 ' Mepe ADtDKeHnn naTpyGxa BAO/ib BHyTpeHHeA 
B cocTOflHMe noTepM ycToAHUBOcm - npoTnrM- 20 nosepxHOCTM nocTeneHHO yBe/msMBaeTCfl pa- 
saiomee ycTpoAcTBO - npeACTdBnneT co6oA At^a/ibHasi HarpysKa, AeAcTByioman na Hero co 
KOHMM^cxyto onpaBKy 2 c ^opMoo6pai3yiotutiM CToponu onpaaxM M3-3a yMeHbUieHMn ee A^a- 
CTepiKHCH 3 H po/iMKBMM 4. 3aKpenneHHbiMii MeTpa.Vl3BecTHO,HTOTOHKHeynpyrHeo&o/ioM- 
nOAnHHeonpaBKH. P6nMKM4cBit3aHbicMexd- km noA AeACTBMCM paAMa/ibHoA HarpyaKM 
HMseckMM npMBOAOM 5, $p3tAeHMe na KOTopuA 25 .TepnroTycToAMMBOCTb. nepexoAfl k noeoMy co- 
nepeAaeTcii AOMraTe/ieM 6. Dociie npMseAe- ctoahmk) paBHoaecMfl c BbinyKnocTbK), 
HMRnaTpy6KaB COCTOflHMenoTepMycTOAMMBO- oSpamcHHoA k ucHTpa/ibHoA ocm uw/iMHApa. 
CTM npM noMOtMM AaHHoro ycTpoAcTBd OH Ann oGecneMGHMfl nepexoAa naTpyOxa B co- 
<|>MKCMpyeTCii B 3T0M cocTOflHMM nocpeACTBOM cTORHMe noTepM ycToftMMBocTM cny>KMT <|)op- 
(|)MKcaTopoB 7« coeAMHCHHux Me)KAy C060C1 30 Moa6pa3yK3mMA CTep)KeHb 3. KOTOPUA 
CTep)KHiiMM 8. ripMBOA 5 npeACTdB/ifleT M3 ce- KOHueHTpMpyer paAMd/ibHyto Harpyaxy na nar- 
6fl 3yj5HaTyK) nepe/iaMy c oahoa BCAymeA 9 m py6oK. TepflwiuMR ycToRMMBocTb. Aa/ibHeft- 
AByMn BBAOMUMM uieCTepHJiMM 10» 11. BeAy- uiasi npoTfl)KKa naTpyGxa cBnaana c 
iua«i tuecTepHfl 9 ycTaHOBnena na buxoahom npoAonxcaioiuMMcn yBe/iMMeHneM paAMa/ibHoA 
Bany 12 ABMraTe/in 6: na aa/iy 13 sepxHeft 35 HarpyaKMfinpMBOAMTKyBe/iMMeHMio BwnyKflo- 
BeAOMoA luecTepHMycraHOB/ieH Kpa.AHMA Bep>- ctm o6o/iomkm naTpy6Ka. noTepnaujeA ycToA- 
xhmA po/iMK 4, a Ha aa/iy 14 HM)KHeA BeAOMoA mmboctk* b peay/tbTaTe Mero paaMepu 
luecTepHM KpaAHMA hmxhmA po/iHK 4. Po/iMKM nBTpySxa 6yAyT cooTBercTBOBaTb TpaHcnopT- 
4 (m eepxHMe. m hm^hmc) CB5i3aHHbie npMBOA- hum paaMepaM Te/i. cnycxaeMwx b CKBd)KMHy. 
HUM pCMHCM 15. Po/iMKM 4, Hc CBwaaHHwe c 40 B MOMeHT AOCTMxeHMfl nBTpyOKOM TpaHcnop- 
BBiiaMM 13 M 14, Bunp/iHenu ynpyroainacTMM- ' thux paaMepoB oh npoTnrMBaeTcn k Konuy 
HUMM M/iH noAnpyxMHeHu B peayjibTaTC sero onpaexM 2 m na BuxoAe m3 nee CTJirMBaeTCfl 
ohm OTcnexMBaoT Ae(t>opMauMio naTpySxa. necKO/ibXMMM (|)MKcaTopaMM 7 (cm. <|>Mr. 4), ko- 
EoKoaue po/imkm 4 aaxpenneHu b xoHMqecxoA Topue McecTxo coeAMHAtoT Me)KAy co6oA crep- 
onpaexe 2 c B03MOKHOCTbK) BpameHMsi. Ohm 45 jkhamm 8. Tbkmm o6pa30M ocyiuecTB/inror 
He noAnpysKMHeHbt m ycTBHOB/ienu coocho k onepauMK><t>MKCMpoBaHMflnaTpy6Ka 1 bcocto- 
<J)opMoo6pa3yK)meMy CTepxHK) 3. ahmm noTepM ycToAsMBOCTM. 

floc/ie 3Toro npoM3BOAnT ycTBHOBxy naT- 

Cnoco6 peMOHTa 3aKnK)MaeTC5i b c/ieAyto- pyOxa b sohc noBpexACHMn o6caAHoA kohoh- 

IMGM. 50 HU. 

BnaMB/ie ocymecTB/intOT noA6op naTpy6- A^n3TorocnoMombiOAep}KaTenfl(HaMep- 
xa pacseTHoro nepMMCTpa m ynpyroCTM, Rbt- toko hc noxaaan) naTpy6oK. 3a<|)MKCMpoBaH- 

Py60K 1 BUnO/lHfllOT B BMAe TOHKOCTBHHOrO HUA B COCTOflHMM nOTCPM yCTOAMMBOCTM. 

KpyroBoro uMAMHApa M3 MBTcpMa/ia o6/iaAaK)- cnycKaxiT b CKBa)KMHy m ycTaHaB/iMBaK>T Ha 
luero CBoAcTBOM ynpyrocTM, npMHCM nepM- 55 ypoBHe ysacTxa noBpe)KAeHMq oOcbahoA ko- 

Merp' uM/iMHApa 6onbUje anyTpeHHoro /iohhu, CTflrMBaK)mMe narpyGoK 1 <|)MKcaTopu 

nepMMeTpa pcMOHTMpycMOA o6caAHOA koaoh- 7 CHMMaK)T, nepcMeiuaji Bsepx coeAMHAioiAMe 

HU, a AHMHa - eo/ibiue MHTepaana noapoxAe- mx crepjXHM 8, sto npMaoAMT k ch«tmk) paAM- 

HMfl o6caAHOM KOAOHHU. B KdMecTBe BAbHoA HarpyaKM, ACACTByrameA Ha naTpy60K, 

MaTcpMBAa M3roTOBAeHM« naTpyOKa Mo ^er Ro a AeAcTBMeM vcmamA b o6oAOMKe. noTeowB- 
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me^^ ycToCiHMBOCTb. naTpy6oK 1 BoaepamaeTCfl 
B MCxoflHoe paBHOBecHoe cocToaHne. 

B CMny Toro. mto mcxoahwCi BHeiuHMM am- 
BMCTp naTpy6Ka HCCKO/ibKO Sonbiue BHyrpeH- 
Hero fluaMerpa o6caAHOti ko/iohhw. narpySoK 
n/ioTHO M paBHOMepHO npiDKHMaeicfl k o6caA- 
HOft KonoHHe, nejDeKpwB y^iacioK noBpoKAe- 

Eu/tM npoBCAeHU /ia6opaTopHue ncnura- 
HMfl cnoco6a peMOHxa oOcaAHux ko/iohh Ha 
MOAe/iM o6caAHOt% ko/iohhu c ue/ibw npo- 
aepKM ero pa6oTOcnoco6HOCTM, MoAC/ib o6- 
caAHOft KO/iOHHw npcACTaBflfler coSoft 
ToncTOCxeHHyK) Tpy6y c BHyrpeHHUM AwaMer- 
poM 80 MM, napaMeipoM 251,2 mm m aamho^ 
500 mm. 

narpyeoK Bbino/iHCH m3 creK/ion/iacTHKa b 
BMAe TOHKocreHHoro KpyroBoro unnMHApa. 
To/iiUMHa cieHKM KOToporo 0,3 mm, a nepuMerp 
251,6 mm. 

B KaMCCTBe npornrMBaioiuero ycxpoftCTBa 
Mcno/ibaosa/iacb KOHUMecKan onpaaKa co 
BXOAHbiM AwaMeipoM 100 mm, bsixoahwm - 70 

MM, A/IMHOft 600 MM C OAHMM 4)OpM006pa3yK)- 

lAMM ciep^KHCM BAP/ib BHyrpcHHeft noBepxHO- 

CTM onpaBKM. npOTflXKB OCyiMCCTB/lfl/iaCb 

ABB/ieHMeM Ha Topeu naTpy6Ka. Ha bwxoab m3 
npOTflniBa^omero ycrpofiCTBa narpyepK WMe/i 
A^aMBTp 70 MM, npMMCM <|)0pMoo6pa3yK)mMft 
CTepxeHb y)Ke He Kaca/icfl BUsepHyrofi o5o- 
/lOMKM narpySica, M B raxoM nonoKeHMii narpy- 
6oK 6w/i noc/ieAOBare/ibHO CTSHyr AoyMfl 
<|)WKCaTOpaMM, coeAMHeHHUMM Me>KAy co6oft 

AByMfl Cra/lbHUMM CTepKHflMM. 

SareM narpyOoK 6bt/r cnyu^en b MOflfiny 
o6caAHO« KO/IOHHU AO ypoBHfl aoHW noBpe>K- 
ACHMfl o6caAHO(% KO/ioHHw c noMotUbK) Aepxca- 
Te/i«, nonepcMHwe paaMepw Koxoporc He 
npeBbitua/iM 70 mm. SareM cxsirMBatoiUMe ^\ak- 
caTopu CABwra/iM k eepxneMy TopuynaTpy6Ka 
33 CMeT ycMnMfi, nepeAaBaeMoro nepea CTep>K- 

, HM. 

B MOMCHT CHflTMH nocAeAHero 4)MKcaT0pa 
CBo6oAHbiA narpyCoK no/iHOCTbio BoccraHo- 



BM/l CBOK) <t)0pMy. npM)KaBUJMCb K BHyTpeHHCPt 

CTCHKC oScaAHOM KO/IOHHW H nepcxpwB 30Hy 
noBpe>KA$HMfl. 

AHa/iornMHbiM o6pa30M Cwam npoaeAeHu 
5 McnwraHMfl b yc/ioawflx no/iHoro aano/iHeHnw 
MOAe/iM o6caAHO^ ko/iohhu boaoi^. 

/laGopaTopHwe Aannwe noATBcpAn/iM pa- 
6oTOcnoco6HOCTb AanHoro cnoco6a peMOHia 
o6caAHbix KO/10HH. naTpy6oK no/iHOCTbto, 6e3 
10 noapoKAeHMft m ck/ibaok BOCCxaHOBM/i cbok) 
(t)opMy M n/iOTHO o6/iera/i BHyrpeHHwio CTSHxy 
oGcaAHOft KO/iOHHbi. Maonnpyfl sony noape^K- 

ACHMA, 

(D op My /I a li 3 0 6 p ere H M 
15 Cnoco6 peMOHTa oOcdAHbix kohohh. 
BiaiK)saK}iUM(^ noA^op narpySxa pacneTHoro 
nepHMerpa, nonepeMnyK) Ae(^opMa^HK) nai- 
py6Ka no BceA Annne. cnycx ero b cxsaMCMHy m 
ycxaHOBicy b aone noapexAeHUfl, o t /i m m a lo- 
20 lu M c n TeM. MTO. c ue/ibio noBbiuieHUfl 
3<t)4)eKTMBH0CTM pcMOHTHbix pa6oT M o6ecne- 
MCHMfl paBHOMepHOrp npuxarnw narpyGxa no 
Bcei^ ero A^wHe x oGcaAHOt^ ko/iohhc npw oa- 
HOBpeMeHHOM ynpotiteHi^M npouecca ycTa- 
25 HOBKM narpySxa aa cmct ncK/noMeHMJi 
Aono/iHwre/ibHoro BosAef^CTBUfl na Hero, Ma- 
xepna/i narpyOxa BbiSvipaiOT no MOAy/iK) ynpy- 
rocTM E, npvmeM nocneAKufi onpeAe/ifliOT ua 

COOTHOUieHMfl 
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1.4 P 



(h/R) 



TAe P - KOHTaxTHoe AaBACHwe narpyexa hb 

CTCHKM 06caAH0fi KO/IOHHU: 

h - TO/imnHB creHKM narpyexa; 

R - paAwyc BHyrpeHHeft noBepxHocxM o6- 

CaAHOft KO/lOHHW, 

a nonepeMHyio Ae<t)opMauMK) aaTpyCxa no 
Bce^ A^MHe ocyiuecTB/ifliOT ao noTepw ycToii- 

MMBOCTM, iaaXCM ero <|)MKCMpy»OTfl 3T0M cocto- 

flHMii M noc/ie cnycxa b aoHy noBpe)KAeHiin 

<}}MKCdT0pbl CHMMdtOT. ! ' v 
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